and D 0 Anderson mD FRcpc (University ofBritish Columbia, Vancouver, Canada) In our study of the prevalence of chronic nonspecific respiratory disease in Berlin, New Hampshire in 1961 we showed that the smoking habits of the population were an important factor in the causation of the disease. We could not demonstrate any significant difference in the prevalence of chronic nonspecific respiratory disease in residents of different areas of the town who were exposed to different levels of air pollution. Our failure to demonstrate any association of air pollution with the prevalence of respiratory disease may have been due to the lowness of all levels of air pollution, or to the fact that the exposures of the populations were essentially the same in all areas despite the different levels of measured air pollution. In order to examine the effects of air pollution on health we could either study a community with much higher levels of air pollution or one with virtually no air pollution. Since a number of studies had been done in Great Britain where levels of air pollution were greater, we elected to study a community with little or no air pollution. For various practical reasons Chilliwack, British Columbia, was selected. Chilliwack has a population of about 8,500 and lies in the Fraser River valley 65 miles east of Vancouver, B.C. There is no major industry producing pollutants. The town is a distributory centre with considerable agriculture in the environs. It is by-passed by the trans-Canada highway and is, therefore, not much exposed to motor car exhausts. It would be classified as a rural community.
Methods
The survey of the residents of Chilliwack was. carried out during May and June 1963. A random sample of 558 persons, or one-seventh of the population from the ages of 25 to 74 years, was drawn from a commercial census conducted before the survey. An air pollution survey was also 'Supported in part by USPHS Grant OH 67 and a instituted and the methods employed were comparable to those used in the air pollution survey at Berlin, New Hampshire (Kenline 1962) in 1960-1. This survey will extend over a year and is still in progress. The methods used to survey the population were also comparable to those used in Berlin. In Berlin the questionnaire was similar to that used in the College of General Practitioners' survey (1961) , and in Chilliwack a precoded survey modified from the new British Medical Research Council questionnaire was used.
The presence of respiratory disease was defined as follows:
(1) Chronic bronchitis if the respondent produced phlegm on at least four days a week for three months of the year for the past three years.
(2) Asthma if the respondent had a history of bronchial asthma that had been diagnosed by a physician and was still present.
(3) Obstructive lung disease if the respondent had a history of wheezing or whistling in the chest most days or nights and/or shortness of breath not due to neuro-muscular disability that caused him to stop for breath when walking at his own pace on the level and/or a mean forced expiratory volume (FEVy.0) less than 60% of the forced vital capacity. Two simple tests of pulmonary function were done with the subject standing:
(1) Five forced vital capacities (FVC) were determined, using a recording spirometer. The last three were used to obtain the average FVC and the average forced expiratory volume that was expelled in the first second (FEV1.0). These were measured in a standard way, as suggested by the American College of Chest Physicians (1963), to correct for variations in the initiation of the record. All volumes were corrected to body temperature and pressure and saturated with water vapour.
(2) Five trials were done on the Wright peak flow meter and the average of the last three trials was used as the 'true' value. No nose clip was used.
The definitions in the two surveys were essentially the same and we believe that the results can be used for comparing prevalences of respiratory symptoms.
In both instances over 95% of the sample selected were interviewed either at the central interviewing station or at home. Volunteers were interviewed but not included in the sample; the results from the volunteers at Berlin have been reported separately (Anderson et al. 1963) .
Results and Discussion A comparison of the air pollution in Berlin and
Chilliwack is presented in Table 1 . For all factors Berlin has poorer air quality than Chilliwack. Even so the levels in Berlin are not high. Although this comparison is only for the two months of August and September, it does not appear that markedly different results will be obtained when the survey at Chilliwack is completed. Figs 1 and 2 compare the monthly variation in dustfall and sulphur dioxide pollution for these two areas. There are marked variations in the data from Berlin and the lower and relatively less variable data from Chilliwack.
The prevalence of positive responses to selected questions in Berlin (B) and Chilliwack (C) are compared in various age groups for men (Table 2) and women (Table 3 ). In men the minor symptoms such as cough and phlegm are more prevalent in Berlin, whereas dyspnoea appears to be more common in Chilliwack, wheezing more common in Berlin and chest illness varies with the different age groups. Cigarette smoking is much more prevalent in Berlin than Chilliwack. In women the prevalences are more similar for the minor symptoms whereas dyspncea grade 3 or more and one episode of increased cough and phlegm in the past three years are more prevalent in Chilliwack. 
23
--(parts per 1,000,000,000) *from Kenline (1962) The effect of lifetime smoking habits of these two communities is compared in Table 4 and Fig  3 where the percentage prevalence of respiratory disease for men and women is represented for various amounts smoked in a lifetime. For both men and women there is an increase in the agestandardized prevalence of disease with increased numbers of packs smoked except for the heaviest male smokers in Chilliwack. This may be due to the relatively small number in this group. The 'threshold' effect seen in Berlin is less apparent in Chilliwack and, in general, the prevalences of all Cough usually on rising B 12-7 20-2 14-9 14-9 7-9 14-6 (winter) C 12-5 7-7 14-6 17-5 8- 3 12 Table 4 Age-standardized rates of chronic respiratory disease according to lifetime cigarette-smokiDng exposure and sex for Berlin ( 20-3,000 55 46 23-4 30-9 15-3 26-3 8-7 7-3 113 63 17-3 14-1 9-2 10-1 9-2 5-6 3,001-9,000 142 90 43-2 33-8 35-3 24-0 14-8 14-8 98 41 38-2 24-4 25-0 17-2 17-9 11-1 9,001-18,000 138 42 48-3 47-0 37-0 32-4 25-0 28-0 26 13 43-9 37-7 31-6 36-6 29-9 21-7 18,000+ 73 1 1 61-8 14-4 48-9 8-0 29-5 5-7 0 1 -92-3 -103-2-0 Total 532 246 40-0 29-3 31-0 21-5 18-4 12-6 607 311 21-5 18-0 12-7 11-3 11-5 8-7 Because of the overwhelming effect of cigarette smoking on chronic respiratory disease and because nonsmokers might constitute a more sensitive population we decided to examine them. The observed and expected prevalences of respiratory disease for men (Table 5 ) and women (Table  6 ) have been compared. The expected prevalences were calculated from the age-specific rates of the two populations combined. In the men the observed and expected rates agree in both Chilliwack and Berlin. In the women, however, there are small differences that are in the direction one would expect if air pollution was having an effect.
From the data obtained in Berlin, multiple regression equations for men and women were calculated for the mean FEVL.0 and the mean peak expiratory flow rates (PEFR). For the various current cigarette smoking habits, the predictions were based on age and standing height: Expected value= (A x age) + (B x height) + C Comparisons of the observed and expected values for Chilliwack for those smoking categories are presented in Table 7 (for men) and Table 8 (for women). In all instances the observed values for Chilliwack are greater than the expected, and in many instances the differences are statistically significant.
These results can be interpreted to indicate an effect of the air pollutants in Berlin. We do not believe that differences in the technique or in the 37-6 20 21-4 lung disease *Expected calculated from age-specific rates of the two populations combined directions given to the two groups can account for this difference. Two of us in the Chilliwack survey had collaborated in the Berlin study. One of the spirometers was used in both studies. Differences in the FVC might be explained by a failure in one study to ensure maximal inspiration and emptying of the lungs. Failure to inhale maximallycould havecaused loweredvalues in the FEV1.0 and PEFR in Berlin. It is impossible to be absolutely certain that maximal breaths have been taken; we rely, therefore, on the comparability of our methods, and on our exhortations to the subjects. Since the excess mortality associated with intense air pollution has occurred in those persons with pre-existing pulmonary disease, this group might be a more sensitive indicator of air pollution. A more complex form of chronic bronchitis as defined by British workers (College of General Practitioners 1961) was used. This definition included the following symptoms: production of phlegm; one or more bouts of increased cough and phlegrn lasting for three weeks or more in the past three years; and shortness of breath of grade 3 or more. Of 538 men and 615 women in Berlin only 10 in each sex could be so classified. These numbers were too small to demonstrate any trend across smoking categories or area of residence. The area with least air pollution in Berlin tended to have more persons with the complex form of chronic bronchitis-5 men and 4 women. Whether this represents a voluntary movement of these individuals to the area of least pollution is not known.
A further explanation of the difference between Berlin and Chilliwack may be due to the different ethnic compositions of the two communities. Both were essentially Caucasian. Berlin, however, contained a large number of French Canadians many of whom had been born in Canada (24% of the total population surveyed). Most of the residents of Chilliwack had been born in Canada (65 %); 10 % had been born in the United Kingdom or Eire, and about 5% in the United States. The largest foreign-born group (18 %) was a group of German-speaking Mennonites from Russia. Summary A comparison of the prevalence of respiratory symptoms and the results of simple tests of pulmonary function in two communities with different air quality has shown some differences that cannot be entirely explained by differences in cigarette smoking habits. The residual difference is in the direction one would expect if air pollution were having an effect. On the other hand ethnic differences might explain this difference. Studies should be done comparing areas with more pronounced differences in) air pollution. Great care should be taken to standardize populations in respect of ethnic background as well as cigarette smoking habits.
